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(57) 

imk^m ^<tiR-si-o- cri±c„ y 

2n+ i (Y : H, J^uyy, n : 5 OT^IE<Og 

R);«ic 6 y 6 £Sct) , -si-o 1/2 ,-si- 

OH, -S i -OE (E{iX#dfi^*<0*fll*> fe^ 
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immi ] * ( I ) ~ (IV) ^#*ft£flilfcfri:-t HU J 

r, >, *, R 2 

-Si-O- -Si-O- -Si-O- -Si-O- 
I I I I 

O1/2 OH OE Rs 



(I) (ID 

C5$+ s R t . R 2 , R 3 iZ®-Xim% v ). C n Y 
2nM (Ytt^**^ura*a*W±Anyy. nil 

(ic 6 y 6 (Ytt***4v^ift^R*i^Ji'^y 

[|*£J£2J 7i-/H>'J?nnj/7^ ^h'J 
?noy5y, **l&<A?K J *<AHPS*l>^Ji£l0£7>y 

<r&%< b d 1 0**7*0 h HS^rfciKLfcc^ 

[|f*3l3] 7i-/^'j^nn-/5>' > WMJ 
?nnv9>\ *ftfe^**^HPS*3>v^i£»£7-y 

<WM:< b 1 1 o£#7*o h ytt^tJfflWUfc^-fe, 
/'Jy v/U7/l^ -/WRxtf* JSr ttSffiCAl 1 4 
IS, K^fcf-rBi^VKfl^-fe, BfffE^lSTffi 
fflLfci<Ofc{i*£S4»5:<ki lo£flo*.SlS. IK 
^r4j^aE4.|Slft*jD*^)»-tl»lS. 

[H*5S4] &v SUi^o^y* 

^trtrtiW^&ariJfc, K37»*Htr. 37$ 

£WU K3 7*fc 7 9 M 1 KEfttf)- 

mmx-hhzb mw.btt^=Hmm, 

[0001] 

ESS. XSIHL #3*?4\ 
[0002] 

m%b'i,z x i±mmy < um*^tj o . 



(III) (IV) 

*tttt*9l t SrvS* 1 Lfc 7 U * S^weafiftB*^ 

«f|fW3-4 34 2 3^8. RtfxV? h U-9X 
V?-X (Electron. Lett.), SS3 0&. »12^. 1R 
9 5 8~9 5 9H ( 1 9 9 4 ) ] . £0D*mttBfftttK 

T^^^-yh'lSrXfyn-hffi^T'f 
•y^y^JniU. ftttt^hS^^vKl^JiW-*. 3 

ftmfiwmbKz. mmxiirxvi'v* 

^xm$m&*mzmw%%M&^bmxztiz>i)K n 
? -y mzmfc-fimAcommmtf+ftX' 
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mat $tfm*natt samm 

COO 03] 

R, «, 

-Si-O- -S 1-0- 
I I 
O1/2 OH 

(I) (ID 

cooo6] est*. Ri , r 2 . r 3 \tn—x\±m% 

0. C n Y 2ntl (YJ4^|S*4^U****i^i>NO 
yy, n{i5WT^)jE«SaS) X-$&tli>T)V*)Vmb 

jjAayy) T'^SfL47x-;l^J>4v>{i***ft7 
^imh^M^ayyity x.-)imx'h Y ) . ei±x 

^^lTfiEtt«*«IHaTft4] T*Sii4«EL|i. 
flQb^*42«£fleT*4dfc*ftai:-*4. m2«% 

co*» fesfir* ^9 >tt&*k<r> -5 *>tf)4«5: < k 1> 1 o 

+ra#:^jD*^»-t4xs. ^fi-^-iifcswafci- 
4o ®3nmi>&#?mtfmm.iim?>mx'h 

U:i<aa>£>&4v5 yit^<n o < 
co%m±iSft?%mmcD%wx'b ~> x . 

#** 4 v 4 vv(±y n o y > * £tr *» ^> 

mmtthi&ttfr^hiyvYnttL, war 
&t??'y friam i nftrnzavh-WA (ft 

aiikfcWRfc-**. 

cooo7] *»w#feji«nEiaHi*J!H*i-4fc«)K, 



[0004] 

[HM*J!fifc1-4 *«Wi«K'«itf» * 

( I ) ~ (IV) <^g-*{££«)£#kt4TieH^ (ft 
1) : 

[0005] 
[ftl] 



-S i -O- -Si -0- 
I I 
OS Rs 

(III) (IV) 

flfcfcOJ: 3 =Sr^JHIII«»jffiBHIS?Ttti< . tteW4 

mmzffijzxz izbiatai. *xbi*%s&*i ts 

[0008] ^a#^ 

$ i" y ^wi»±s*^o«««»««i<oas? t ^ 

-jfcffitWr^ffiTtfdOtdltL. xsJMfs/'SfcWALfc 

S^y^£l*jI:-f4i>cOT'£>4. ii^ox^df 

n^^M^JSW-xf^n^t h' D y^SKJES-tirfc 

tmxhhtK 7^U«ffifflliyn=>f-tyiKWW)7> 
^FJit^OJiJnS^ifcft, ^^Tl#J:3i:-r4^fli 

Tli^vv -tiT. h h'a^x;^5r*-f4x^i/S 

vo&m^izi. KtsfrL m&cDEmnmmzx 
vmtfw&m&Bi&fc-t&itnx'hh. mz. *m 

<t 0fSffi^r*«T'»^SiJ1x^tt^-r4 t,«0t* 

J>4 <> 

[0009] 
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m>tii. t-r. micoxmtix. iwfvq&vv 
ymmfcztiimx'uz^ff. mm. 

FU^uny^y, ^f/l'h'J^nni/^y, xfvl/F 
y^nny^y. t-^FU^nny^y. -Hx^* 
»cO-g&J> S i ^i^fPS- 7 >y ^fi*»£S8l L£ i> 
CO. %tZ%\^ZbtfX'ZZ>. tti, l«Btf3*TJ±4 

4. BS^klEHfefcstHMiitf. 7 

^ruby\mmttxi±. -oH&zm&^WK? 
btumizmfcztiz^tf. mm. *y#y. wpx 

y (thf) , T-V-Jl. 7x*F-;P 

«tani*t HQdf^;l^*^Tf Sx^dfvS^i: LT 
J4, /'Jyi/;W3-/K 

;|/3-/k a-X;K3fy*s.yy*;l'7/l'3-/k a, zS- 
xjifaf ^x^/wr/un-;!^ a, /3-X.#*~/-a 
-*+)V7x*1-)VT)V?—)V. o-$>&Mip- 
(2,3 -l^J/Tnt/^Jf ! s) O&VTfrl- 

li/'Jy y>7/l- 3 -/i^ttffli^ftSWC A I. 

ixKttmtfm.ztix»i. mz, 3S2^xgk 
ym&kfe&jRSiti. zcommitcDZzmtz 

At -flUILTfflV^k fcfc, l^^aWfC 

^K4fflKW«^fBK5isi, ±mm2commm 

8Hlirf4ie£fia'*4fc», £ttkLT3oc0X?£5: 

kLT\ >\T3yyfcisjy*4t?uvy'mmzm&L 

t Fu^f y /t^Sr^Tt & x^ yflBBtttffcRJgS *l* 
i>0TCIift<, m2<a;^Tffl^fcOk|3|«tf>k<D£te 

ffltsifc^T^s. ioBwm w^yyit^? 

y kRx** yffiftk tfRJE LT»6+BMfe6qBjSS<i 
TV*, fcfc. £2?)Xgk LT, ±E»«fcfflJff*M 



yfcy 5 y iifttt fc in ao^ yffcy 9 f k teUft 4 

Ji\ 7i-^h>J^on^7X *f-;PF'J?nny5 
y N if/^y^noy^y, t'x/i^FU^noy? 
y. ^ix^tfD**^— SP*4^ii^S^7«y* J ?»a** 

3l3c7)XgkLT. ±3e^K**aarabTJn*#J*fc 
jgdS-ti:. x^ygkt Fn^y/l^fcW-fSffiTH 1 
*0^n^-ty3Mt^ftt4JSS*i. 

ttm-rtzt^mx'hi*K m^txm.L 

[0010] *fKB<0*^F3K»ia»li, 3 7g&k . 3 

raw o tfcfwdMffW'hst^ 5 -y m&t>mi& 
^oyy* ttfAoy yiti/yyjmmzttrv f y« 

mmcoumit. m-tt^yyit'yyym 

$ *i 4 fc OT'«i=5:V ^ . IMP) 2 mmcDtf®?) 5 *> . S&f 
tctOT«^7-yK*MS^. ««i:L-C{4, 

:m?mm3mx'$z>hcr)X'$>ti\f£<. mm. y 

tiny, #7X, 75Xf7?, t7i7?^> ffis ft 

tfx'% &.9m- muz\in\m> hv\&tsmw ^ 
mmm^x i>£<. mm<?>%&iz\m!&m.<n*- 

b-fMz±^m*tt-?z>ttmm\ mtnm 

wjxvmft. *bW777<-. x-y^-y^^a 
l¥c7)»jDXa»^J; o , mmcoar u -y yv^-ySr 
i k i . Z co^zTM 9 5 -y F k PI t» 
f«LK ■ flMtS**i k CJ: 0 , *f6B>1^S7i- 
^*W»«t«*t6ik 

mmmzwt^tz * t x-m-ti zki>xz iv. 
i £fBtejct-caeB»»feii<«s-e-Ta4KflW'tftik 

[0011] JJUKOietftftBliBt J: 9 RDM"*, "t 

I) i|^^#Ig^^-r^WBffflllT'J) I. . II 1 ICJSV » 
t.l^lllit, 2tt^5-yH«, 3(43735, 4(4 
5(4VX?, 6I4UV^, 7tt^5-yH«* 
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asft-ti. £fc (A) MTM^y-y FfMSIH. (B) 
liriTJWftSIfiL ( C ) liU^ hSMi, * h U 

(D) - (F) {ix.yf-y^^>miNSJp 
XIS. ( G ) JiiJf ? y -y FJBjtrfitfflSf * . 
[00 12] 

[Uttfl] JUT. *^t«W!fcJ:93lfeJlft«fcll 
[0 0 1 33 KSttWl 

JaTWfWfc i07i x/i^ -f mm 1 x^df y * * * 

tsm?mmmmmmifc. i y * wkz>ejb 

§SCrh5tHP79>'3 00cc*Aix, 7x-;U 
h^nn^yi 0 0g2r?§l»LJt. •lilfc^'yyy 
^7^3-^3 5gJ 100 c ciOrh^t Kn75y 

mm Lizm&m&< ax/ram* . w=3a?2 

«?ffflRJ6S*t. JKWC, #1 7 c c£f h5hh'07 
5>100cc fcSM Lfc*jSt*JW»< tt/,TTlll£ 

4£ 1 1 J: 0#NaaW«)«lttfl^4>itfc. ft* 1 . 3 
jum(C&ftftflff*ttl. 54 2 0t*-Jt. ft&xf- 
;H=oy^7*jg«j&>feft*Lfcl S^mfmtya- 
hfflili 2 5 0 4 C 1 BffStofln&T'? 77? & L fcaWfc L 
fc. 

[00 14] HJSM2 

7i-/^'J?nny5 v <oft 0 tS**ft 7 x x ;w h 

m*mity ^.-ivta mm t ^xittm^M 
wmiHyvmmttmwi&Lt:. ft*i. 3um 
iza ft & mnmt 1 . 5 4 3 2 -c* -> ^ . a«xf-/n: 

ny/i/7ig?£a>£>tf3KL£ 1 5jumif<7)xt°y:i-hJ8l 
it 2 5 0 °C 1 B*ia«9fllB»T? 5 -x 7 =5: L KWt L£ . 
[0015] mM3 

WF0&M(Zt 0 7i^^fim y7x-;^>( 

mm. Avxtf*ismi*ttiMffl(Mmjfmni 

300cc£A*l, 7xX/H* "J ^nni/^y 1 OOg 

ty7i-^?oni/5y 1 3g£$FJ»U:. -rftte 

7U^^T;U3-;l/3 5gJ100c c(?)f h5t b' 

MST-2B*fSJKiE£-£rt:. *1 7cc5rxb7 

t KP77V 1 0 0 c c£*jBLfcffl»**ifrKHX 
TCflDifctf)^ Sfi?2l*IH*»<UXU;. 
E»*-t* - 1 Hi ft 
*1. 3AtmttJ{t6H*f*ttl. 54 8 2"C*ofc. 

t V a - h mt 2 5 0 *C 1 ■ttSfeOJlflR'C ? 5 v 7 * Uc 

[0016] £jfeffl4 

7i-;^ l J^any7yi: y'7i^y7nni/7y 
tf)ft9fc. ^■?nfi**'fk7x-^hy?nn^7y 



mot 3 1 mm: lx . ***ft7 x ->v?-4 mm. m 

*«fty'7x-;^^«#fi, at/xtf^SSr-S-tfiS 

4H*fJWi 1.550 0 »Kx^-;Hroy;P 
7**»*»&ft*U:l 5^mJi^xty3-HBi2 5 
0°C 1 WMt? 5 •/ ?*Lfc*fl: Lfc. 
[00 1 7] HM0IJ5 

WTWIf J: 0 7 x x;i^-f JMMi. y*7 x -to* 4 

mm. m^^^^ts^^mmmAi 

WSLfc. l'J-yWK^)RC»»t7 % h?bHo75y 
300cc£A*U 7i-/^ D ?on-/5y 1 0 0 g 
itmit:. ZtllzyV isis)VT)VO-)V3 5 g£ 1 0 
0cc<7)fh5hb'n77 yK*f? 
UXTC**.. JEtSat2flffiI*»<^Lfc. *K, 
y7i-;^noy7yi 3g$rrh7hh'n77y 
100cctjffl»LfcjSa*Hni. *17cc5:fh7 
tKD75yi 0 0c cfcJS»LfcJS«t*?W»<{^ 
"PClDifc. ^Y2l«HjKli/tLfc*>^ 
E«*i-&ikfcJ:0*lfiaW^iiMm^^fifc. ft 

*1. 3/imt*J»t4a*f**41 ■ 54 8 6T»->fc. 
PKx^;Hroy;P7^fS*^f^Kt^l 5^mJf^7 

t y n - h Rii 2 5 0 *C 1 ^|R|<0 JBRT 9y-v?ti:Hz 

[ooi8]mmm6 

fc ***-ft;y'7 x -;>y7ooy 5 y SrfflV >S J3M4H 

tfc0y5tra«tUT» 1**11:7x^^*6, s 

§Sff¥{4 1.550 2X'h->tz. ■Hx-f-JWsnVrt' 
77»»»»fefWUfcl 5*tmJK0^ty3-hfBi2 5 
CC 1 BffSIcoJo^T'^ 5 •/ ^ =Sr t tWk U?t . 
[0 0 1 9] 3US0J7 

UTW^Jlt i 0 7 x x^^r^f y'7x^7^ 

WfiLfc. 1 U 'v MWRJSSSti^dMJ-y 3 0 0c 
cSrAii. 7xZ/^i^Day7yi00gty7x 
z^y7nDy5yi3gJS)BL/;. uilt3-7x 
x;^u^s;;i/r;i^3-;U7 lg^iooc cWJtt 
v>izmf$ itimmz it^Txtm . mzssk 

T2B«HRJ63-£fc. *1 7 cctiWfty 

1 0 0 c c fc«*LfcJ|»t*Jfr*»<tt^'t1niifc<0 

^B"C2«Bi3&»<^t!t. aat*ftE«*-t*i 
tizx K>m^w<r>mvmt<'&i>ti?z. ft* 1 . 3jum 

tfc{tSffl*f*l± 1 • 5 6 7 1 X'foitz. »l|xf-/W: 
ay^7"*a»>ftft«Lfcl 5^mJPmh°yn-Ml 
(±2 5 Or 1 m^MR'T^ 7 'y tZUzqUkLfz. 
[0020] 

7x-;^ l J?Qay7>ty7x-^y7nny7y 
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OfWfc. -efteftfi*»ft7xX/i^hy?on^7> 
tWmiti?? x x;|^? no ^5 V Srffl ^ftJaWiH 

4HBK»«llffltm*iBtLfc. 3//mCtJ»t 
imtfrmt 1.568 2X'h->tz. B»x*/Hsny/P 

0°C 1 BSHItfXWR-e? 5 * ?$rUe*fliU:. 
[002 1] HifeflJ9 

nsMLfc. 41\ iafcW3"dG&LfcS'*7i-7i^ 

U ±EH«fc:lllB)!fflMkLTBW8jumW3rJii:L 

8*tm»0ia^^X^t*-V*#lRU RjEtt-f:* 
yx>yf-y/ti Ovxyv^-yjaM-^r/lfcx-y 

f-f^U (B8/im, i§£8//m<7)»037£?gj£b 
£ . ; <0±tT* ? y -v H fc H t WB£ LMfeWfc 

a^swwsKoewwc* see u:>::fto. 5 d b 

/ c mETFC* ft £ jWBST* . 
[00 2 2] lesswi 0 

41\ 7*->i>yjmMM}Lt^x*i'mz$ts?7-vv 

ffltffl&a<0#«CJ: "JWftLfe. 1 'J 'x h/KORJCS 
SstCxF^t Fn77>30 0cc£Aft, 7x-^h 
iJ?nny5yi00giI»LJt. itlt^'Jv^ 
T)Va-)V35&*\ 0 0c c(0fb5tKn75yt: 

IBRJ6;&*fc. &we, *17ccifh9tFn75 

yioocc omu:*«**&jK ox-ram**: 
o*>, m§iX'2^m<\tA,Lfz. mm*ffl£8tth 
zti,zj:f)m^Mmcoimmn%htitz. mz. 7x- 

**tr3Tffl*m*J>C<0#«t:J: OWfiLfc. 1 U y F 
/K^KJEgSfcr h5tHD7?>300cc £A*U 
7x-;^b'J^OP^7>l 0 0gi:y7i-/l'y7o 

ny?y 1 3 g iwmiti. ztamu? ? -y F*jfl*m 
f-^xt;i/y- h y?M fcU tvv Yt/itWm: 

y'j3 vaHRiifcflMfcSW)**** 1 0 nmCfcft J: 3 
icfctfLfc. 2 5 0°CT 1 l$laK-y- L£<7)*>£. 37 



Jfi4H8»* 8 ju m tefc ft J: 3 fcf«B L . JP^S 

£0±teyU3-y^tf Fl^'XFSr^tl 
U K(S«LTUi'^W , ?*--y*#jKU:. JEfc, 

ymMizaTjSbft&ttMizmkL. tir«ffmmm 

8>unu iSf$8//mW^crjrftJ:otjDlU l :„ £tt 
£7/1^ U ftft&S if tTl^'T. h£li<JSiU ««tc 
TJii: R 1 9 5 •>/ ma*****, MKWffcS-tW: . 
±/I?7-y h*tf)W*ttl 5*tmfc$rftJ:3fcW:. 

£fflwc#£A*fU «rt»»t<oaj«*«*8i©tfti 

m(C*J tt ft ; ^ft^^««^J**Ji 0 . 3 d B 
/cm£lTt*^ft. 4fc» i<0»»»S:r-bhyaiX 

[0023] ggtm 1 

tftftOfc. ^-f^JcS^xX^h'j^nn^^y 
4: >-'7 x -)V i?7 n o 5 y V * ft 

mmiotmrntzix. m*mit7 i-^^*fi. 

I**fty'7x-/^>f**fi, ftt^xiK^^S^^tr 

fcClft. ftftl. 3jumtfcttfti«lSKH^««<0 
3t«*ii0. 1 5dB/cmUlTT'J>0, T^hyRV 

h/\sxyiz-mimmmm®Btt*%MMz%m 

V&bt>ti% fritz. 
[0024] ^ife^J 1 2 

9 7 y HfflaV3Tffl«fl<0WBJ4IIIMf! 1 0 fc R«{c 
ffv\ ^b§-frftft , ?t« i ftift«l'(k7fffiSrffl^ 

mr^mx'isttTftmmzmitz. 41 s . 2s 

awWHS f-A-xf-zHr h k L . ^fL 

Q 'J yKy 7 x x;U3 - fx* A £ WkfttJSi: LX JP 
ifc. ^ 5 -y ^ U 3 y»R£fc«HfcSW>ff 

1 0 At mC*ft J: o i;^fP L , imif&KMSk 
ZittzOh. |g^*2 0mJ/cm2 <0UV**jSBtL 
xmLZtt. Z<7)±.l,zaTlS.ft®mZm®lz®8um 

iztchXoizmaL. mmt. *wts*fe. 

JEfc. KJfcffXfcJftRJBtt 
•^jj-yx-y^-y^^VK yN°^-ygpi^l-03T^S 
3TSS<0tBfffl3& i '18^m, K?8//mc7) 
®gt<«rft J: 5 tciPl Uz. £fcZT)VU 'J jfiftCiSat 
L-CU^FS-li<HL. m&zTmmt?7'vY&L 

mMi.l5umt%&£?t,ZLtz. ZCDXdlZlXim 

ztitzmm<?>-mfrt>%7 r 4 *-*jbwc**a 
itt. ^^^HiwjiatJiei-ftikfciOMafift 
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vmft^mmnmmt o . 3 5 d b/c mjaTc 

U4fc(cmoH£fr ff or i s *«l&<^ 
[0 0 2 5]HiSWl3 

3t«*(io. i8dB/cmOTT-*>o. r-thyatx 

W>MU»»->fc. 
[00 26] 



WW***] 

1 : 2 : ?? v 3 : 37$. 4 : 
K 5 : 7X?« 6 : UVJt. 7 : ?7-yh'$ 
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fxsss/ssssss. 
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( c ) 
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WSSSSSSSSJ. 
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